Contrast enhanced magnetic resonance imaging (CE MRI) is the most sensitive tool for screening women who are at high familial risk of breast cancer. Our aim in this study was to assess the cost-effectiveness of X-ray mammography (XRM), CE MRI or both strategies combined. In total, 649 women were enrolled in the MARIBS study and screened with both CE MRI and mammography resulting in 1881 screens and 1 -7 individual annual screening events. Women aged 35 -49 years at high risk of breast cancer, either because they have a strong family history of breast cancer or are tested carriers of a BRCA1, BRCA2 or TP53 mutation or are at a 50% risk of having inherited such a mutation, were recruited from 22 centres and offered annual MRI and XRM for between 2 and 7 years. Information on the number and type of further investigations was collected and specifically calculated unit costs were used to calculate the incremental cost per cancer detected. The numbers of cancer detected was 13 for mammography, 27 for CE MRI and 33 for mammography and CE MRI combined. In the subgroup of BRCA1 (BRCA2) mutation carriers or of women having a first degree relative with a mutation in BRCA1 (BRCA2) corresponding numbers were 3 (6), 12 (7) and 12 (11), respectively. For all women, the incremental cost per cancer detected with CE MRI and mammography combined was d28 284 compared to mammography. When only BRCA1 or the BRCA2 groups were considered, this cost would be reduced to d11 731 (CE MRI vs mammography) and d15 302 (CE MRI and mammography vs mammography). Results were most sensitive to the unit cost estimate for a CE MRI screening test. Contrast-enhanced MRI might be a cost-effective screening modality for women at high risk, particularly for the BRCA1 and BRCA2 subgroups. Further work is needed to assess the impact of screening on mortality and health-related quality of life.
Women with a known family history of breast and/or ovarian cancer or mutations in BRCA1 and BRCA2 have a higher lifetime risk of breast cancer than the general population with tumours often occurring at a young age and more often being of a high grade. Several prevention strategies for these women have been identified including bilateral prophylactic mastectomy, chemoprevention and screening with annual mammography (Liberman, 2004; McIntosh et al, 2004) .
Current guidance in the UK recommends that all women aged 40 -49 years with a moderate risk (lifetime risk 417%) should be offered annual mammographic surveillance (McIntosh et al, 2004) . There is, however, some concern about the poor sensitivity of mammography due to mammographically dense breast tissue in younger, premenopausal women and tumours resulting from gene mutations may potentially have a more aggressive phenotype (Liberman, 2004) .
Over the last decade, magnetic resonance imaging (MRI) has emerged as a potential investigation for the detection and diagnosis of breast cancer and, unlike mammography, it is not affected by breast density. This has prompted a number of investigators to evaluate the feasibility of MRI in a screening context.
One of these studies is the UK national study for magnetic resonance imaging screening of women at high familiar risk of breast cancer (MARIBS) that was set up to compare the sensitivity and specificity of contrast-enhanced magnetic resonance imaging (CE MRI) with two-view mammography . This study and other prospective screening studies (Kriege et al, 2004; Warner et al, 2004; Kuhl et al, 2005) consistently showed that CE-MRI is significantly more sensitive than X-ray mammography (XRM) in a high-risk population.
There is some concern, however, that the reported lower specificity of CE MRI compared to mammography in three of these studies (Kriege et al, 2004; Warner et al, 2004; Leach et al, 2005) will require more short-term follow-up and additional costly investigations. Moreover, CE MRI is more sparsely available, requires more highly trained personnel, costly facilities and consumables, most notably the contrast medium. Therefore, evidence is needed to decide whether the potential benefits justify the additional costs required for implementing CE MRI in a surveillance programme for women at high familial risk of breast cancer.
Using data from the MARIBS study, the objective of this paper was to evaluate the cost-effectiveness of mammography alone (XRM), CE MRI alone, or mammography (XRM) in combination with CE MRI.
MATERIALS AND METHODS

Overview
The perspective of this economic analysis is that of the UK National Health Service, and all costs are reported in 2003 sterling prices including VAT. We used additional cancer detected as the measure of effectiveness corresponding to the clinical study .
Clinical study
Full details of the design and the results of the clinical study have been published elsewhere . Briefly, the aim of this study was to compare the diagnostic accuracy of CE MRI and XRM. Women aged 35 -49 years at high genetic risk of breast cancer (40.9% per annum) were recruited between 1997 and 2004 from 22 centres in the UK when they fulfilled one the following entry criteria: tested carriers of a deleterious BRCA1 or BRCA2 or TP53 mutation, first degree relative of someone with a BRCA1 or BRCA2 or TP53 mutation or a strong family history of breast or ovarian cancer (Brown et al, 2000b) . All participants were offered annual screening with both CE MRI and mammography.
Mammography was performed according to the standards of the National Health Service Breast Screening Programme (NHSBSP). This was usually using two-view, but in a minority (7%) only oneview was taken (mediolateral oblique only). Screening CE MRI was undertaken utilising a specified protocol and gadopentetate dimeglumine (Magnevist s , Schering Healthcare, UK) as contrast medium (bolus intravenous injection of 0.2 mmol kg À1 body weight). Both mammography and MRI were independently double reported (taking the most conservative score). True cancer status was ascertained by pathology (when a biopsy was taken) or by the absence or presence of interval cancers in the year after the screening event. In correspondence with the clinical analysis presented in the main study findings , the economic analysis is based on the 649 women who were both screened with CE MRI and mammography resulting in 1881 screens (1 -7 screens over the 7 years of annual follow-up).
Number of recalls
In the clinical study, a women was recalled for further assessment after a query was raised by a screening event on either or both modalities and a review of the results of both screening tests was performed by the supervising radiologist as an integrated whole. A radiologist and the subject's clinically responsible physician then made the choice of diagnostic pathway.
For the cost-effectiveness analysis it was, however, necessary to determine the number of women who would have been recalled for further assessment if the screening technology had been either mammography alone or CE MRI alone or both. We assumed that a recalled woman in the study would have been recalled on the basis of mammography alone if the first and second mammography reading was abnormal regardless of the CE MRI finding or if either the first or second mammography reading was abnormal and the CE MRI was normal. In the case of discordant mammography readings together with one and/or two abnormal CE MRI readings, it was not clear whether the woman would have been recalled on the basis of mammography alone because it is usual practice in the UK breast screening programme to resolve such cases by consensus or arbitration. In these cases, an additional radiologist who was blinded to the CE MRI results undertook a third reading of the mammograms in order to simulate these conditions. We considered women recalled on the basis of mammography alone when two of the three readers reported an abnormal mammography finding. We assumed that a recall on the basis of the CE MRI alone would have taken place if the first and/or second reading of the CE MRI were abnormal regardless of the mammography findings because, in practice, abnormal findings from either MRI reader were acted on. These assumptions are summarised in Box 1. 
Unit cost
The cost associated with the screening tests and further investigations was estimated using information from five participating centres that screened the majority of the patients enrolled in the study, supplemented by data on unit costs from published national sources (Department of Health, 2005) . Unit costs at 2003/2004 prices were based on the resources used in the study, the actual annual throughput of patients and the requirements of the research protocol (Brown et al, 2000a, b) . We collected information on staffing levels and timings for each phase of the screening and diagnostic tests, consumables, equipment and maintenance costs, capital charges and overheads. We then estimated the annual cost of equipment using lifetime estimates provided by the staff at the centres and a discount rate of 3.5% (NICE, 2004) . The price for the contrast medium was based on the average weight of the women enrolled in the study, assuming no shared use of bottles. Staff time was costed assuming the midpoint of the annual salary scale plus oncosts (employer's National insurance and pension contributions) for each member of staff and published information on staff hours (Curtis and Netten, 2004) . Nevertheless, the unit cost associated with the research based CE MRI screening procedure is likely to represent an overestimate of the costs incurred in routine clinical practice because of the specific requirements of the research protocol used in the MARIBS study (Brown et al, 2000b) . Improved CE MRI protocols for routine clinical practice will require less time for the MRI examination and subsequent analysis than dictated by the research protocol, which was designed to collect additional information to determine which features of a range of potential measurements provided the most sensitive and specific assessment of breast cancer (Brown et al, 2000b) . Other cost reducing factors in routine practice are lower MRI equipment costs (compared with the highly specified systems purchased by research centres), more experienced radiologists working in breast CE MRI and the possible introduction of generic formulations of Gd-DTPA coupled with potential lower dose than o0.2 mmol per kg (Knopp et al, 2003) . We therefore estimated alternative unit cost based on the following assumptions:
Equipment costs of d700 000; reduction of examination time by 36% (30 min instead of 47 min); reduction of time for analysis by 50% (15 min instead of 30 min); 50% reduction for cost of contrast medium (due to generic formulation of Gd-DTPA or a lower dose of 0.1 mmol kg À1 body weight); 5000 annual examinations per MRI machine (assuming 10 h running time of a scanner and 30 min duration per examination).
All other resource use estimates were taken as means from the five centres that participated in our costing survey. This cost estimate is used in the base case analysis. The other CE MRI unit cost estimate, based on the requirements of the research protocol, is used in sensitivity analyses. A breakdown of these unit costs associated with these different CE MRI factors is presented in Table 2 .
Statistical analyses
We used STATA (version 8.0) for general statistical analyses and Markov Chain Monte Carlo (MCMC) as implemented in the freely available software WinBUGS (Spiegelhalter et al, 2000) for the uncertainty analysis. Given that costs were incurred in the first year of the analysis, costs and outcomes were not discounted. Cost-effectiveness analysis was undertaken to relate differential mean costs and the number of cancers detected associated with mammography alone, CE MRI alone and a combined strategy, with incremental cost-effectiveness ratios (ICERs) calculated, as appropriate.
To account for uncertainty due to sampling variation, we used the net-benefit approach implemented in the statistical model depicted in equation (1). We plotted cost-effectiveness acceptability curves (Fenwick et al, 2001) showing the probability of one screening strategy being cost-effective compared to the two alternative screening strategies for different levels that a decision maker is willing to pay for an additional cancer detected. The probability that either mammography or CE MRI or mammography and CE MRI combined detected a cancer; the probability of recall was modelled using multinomial distributions. The cost associated with further investigations was modelled using a lognormal distribution. All parameters were given vague priors in the absence of prior information or expert opinion. The impact of different distributional assumptions (e.g. gamma-distributions) for the cost data was tested in sensitivity analyses (Nixon and Thompson, 2004) . The results were based on a sample of 40 000 runs after a burn in period of 10 000 runs had been discarded (after assessing convergence with the Brooks Gelman Rubin diagnostic in WinBUGS).
where NB [i] 
Sensitivity analyses
We also analysed the cost-effectiveness of screening for women with a BRCA1 (BRCA2) mutation or with a relative having a mutation in BRCA1 (BRCA2) separately. In addition, we conducted several one-way sensitivity analyses to assess the impact of different unit cost assumptions (particularly CE MRI) on the incremental cost per cancer detected.
Role of the funding source
The investigators were responsible for the study design, data collection, data analysis, data interpretation and writing the report, independently of all funding sources. Table 1 presents a summary of all unit costs. The cost of screening mammography based on the five centres (d33.50) is remarkably similar to the national average costs (d31.67; IQR d26.44 -d39.65) reported as NHS references costs (Department of Health, 2005) for general mammography. The cost of a CE MRI screening procedure is d249.6 (clinical practice setting), and d405.1 (research setting) and thus approximately 7.5 and 12 higher than mammography. Table 2 shows a breakdown of cost associated with CE MRI. Key components are the costs for the contrast medium (26%); cost associated with staff (29%) and overhead/capital costs (18%).
RESULTS
Cost of screening tests
Recalls and health outcomes
In the main study, 279 women were recalled for further investigations. Of those, 26 women were recalled with one or two abnormal CE MRI readings and with discordant mammography readings. As described in the Materials and methods section, additional reporting undertaken by a third radiologist who was blinded to both previous CE MRI and mammography reports resulted in 15 normal and six abnormal results. In five cases, the mammograms could not be retrieved from individual screening centres. In these cases, we assumed that a woman would not have been recalled on the basis of mammography alone, but tested this assumption in a sensitivity analysis. Based on these assumptions, 20 fewer recalls would have been made under a mammography only scenario with one cancer being missed (see Table 3 for a comparison with the results of the clinical study ). The resulting recall rates for the screening modalities were 2.9% for mammography, 10.7% for CE MRI and 12.7 for both modalities combined. The number of cancers detected by mammography was 13 (0.00691 per screen), by CE MRI 27 (0.01435 per screen) and 33 (0.01754 per screen) by mammography and CE MRI combined (Table 5 ). For the BRCA1 (BRCA2) group, the number of cancers detected was three out of 13 (6 out of 12), 12 out of 13 (7 out of 12) and 12 out of 13 (11 out of 12) by mammography, CE MRI and CE MRI and mammography combined respectively. Forty recalls were not justified by either the CE MRI or mammography scores, and were thus purely on the basis of the reader's judgement, reflecting a cautious approach in these high-risk individuals. Recall rates were higher in the first study year compared to subsequent years in all three groups (mammography 4.1 vs 2.2%; CE MRI 12.3 vs 9.9%; mammography and CE MRI combined 15.2 vs 11.4%). Table 4 shows the number of further investigations for all recalled women. Both, CE MRI and mammography and CE MRI combined would have resulted in a significant number of further investiga- tions. The highest mean cost associated with further investigations resulted from CE MRI (d506.4) compared to d282.8 for mammography and d399.5 for mammography and CE MRI combined (Table 5) . When the additional seven MRI studies were taken into account in the mammography group, the recall costs would have been d321.6 for this group. The mean total costs per screen were d41.7 for mammography, d304.0 for CE MRI and d342.4 for mammography and CE MRI combined. When considering only the BRCA1 (BRCA2) group, the total mean costs per women screened were d43.7 (d55.7) for mammography, d323.0 (d317.5) for CE MRI and d361.2 (d369.3) for mammography and CE MRI combined.
Resource use and costs
Cost-effectiveness
Cost-effectiveness is summarised in Table 5 . These results suggest that the additional cost per additional cancer detected is d28 284 for mammography and CE MRI combined compared with mammography, after excluding CE MRI for extended dominance (ICER is higher compared to the next, more effective alternative (Drummond et al, 2005) ). Given that the addition of mammography to CE MRI did not result in any additional cancer detected in the BRCA1 group, the cost-effectiveness could only be computed for the comparison of CE MRI to mammography alone. In this subgroup, the additional cost per additional cancer detected by CE MRI would be d11 731. For the BRCA2 group, the cost per additional cancer detected equates to d15 302 for CE MRI and mammography combined after excluding CE MRI for extended dominance.
Addressing uncertainty
Uncertainty around these estimates is represented by costeffectiveness acceptability curves, which show the probability that one of the three screening combinations/options is cost-effective compared to a maximum willingness to pay that decision makers might have for these health outcomes (Figures 1 (for all women) , 2 and 3 (for the BRCA1 and BRCA2 groups only)). For all women, the probability of CE MRI and mammography combined would be cost-effective is 0.07 for a decision maker's willingness to pay of d20 000 per cancer detected, or 0.67 for d30 000 per cancer detected.
Sensitivity analyses
When gamma-distributions were used to model costs instead of lognormal distributions, the corresponding probabilities were 0.06 and 0.65 respectively. For the BRCA1 (BRCA2) group, the probability that CE MRI and mammography combined would be cost-effective would be 0.57 (0.82) and 0.71 (0.96) for a decision maker's willingness to pay per cancer detected of d20 000 and d30 000 respectively. Again, the use of gamma-distributions to model the costs associated with further investigations did not substantially alter our conclusions. The cost-effectiveness of CE MRI screening is most sensitive to the costs associated with the CE MRI screening test. Figure 4 shows the dependency of the incremental costs per cancer detected at different CE MRI costs and different levels of costs associated with further investigations to obtain the final diagnosis. As pointed out earlier, particularly lower recall rates and a reduced frequency of additional CE MRI examinations will result in lower costs to establish the final diagnosis. The incremental costs per cancer detected increased to d44 564 for all women, d19 068 for the BRCA1 group and d22 890 for the BRCA2 group when we used the unit costs of CE MRI based on the research setting (d405.1). The cost-effectiveness of CE MRI alone or in combination with mammography improves when only the prevalent screen is considered (Table 6 ).
Table 4 Number of further procedures when recalled (all women)
Recall generated by
23 (43) 21 (10) (8) 202 (27) 185 (20) 17 (7) 202 (27) Total 205 (21) 74 (14) 279 (35) 225 (22) 54 (13) 279 (35) Only BRCA 1 group (N ¼ 75) (1) 8 (0) 19 (1) 11 (1) 8 (0) 19 (1) CE MRI+ 44 (9) 12 (3) 56 (12) 52 (9) 4 (3) 56 (12) Total 55 (10) 20 (3) 75 (13) 63 (10) 12 (3) 75 (13) Only BRCA 2 group (N ¼ 42)
e CE MRIÀ 7 (1) 8 (4) 15 (5) 7 (1) 8 (4) 15 (5) CE MRI+ 23 (5) 4 (2) 27 (7) 24 (5) 3 (2) 27 (7) Total 30 (6) 12 (6) 42 (12) 31 (6) 11 (6) 42 (12) Cancer in parentheses; patient numbers refer to recalled cases only.
a Study results refer to the result of the clinical study e Out of 86 women in the BRCA2 group. CE MRI, contrast enhanced magnetic resonance imaging; XRM, X-ray mammography.
DISCUSSION
The findings of our analysis suggest that the addition of CE MRI to a surveillance programme for women at high familial risk for breast cancer might be a cost-effective health care intervention. This is particularly true for the BRCA1 and BRCA2 groups, which suggested that the incremental cost per detected cancer with CE MRI (combined with mammography or with CE MRI alone) is d11 800 and d15 300 respectively when compared to mammography alone.
Our results were most sensitive to the estimate of unit cost for one CE MRI screening examination. A number of factors support our assumptions underlying the lower unit cost estimate associated with the CE MRI screening tests used in the base case analysis. Firstly, adapted CE MRI protocols might be developed that require less time for the MRI examination and subsequent analysis than dictated by the research protocol used in our pragmatic cohort study. Specific analysis software implemented on the MRI system promises to make analysis even easier. Secondly, due to the rapidly evolving developments of MRI technology, further reductions in equipment costs are likely to result in lower equipment costs per screening examination. Thirdly, there are likely to be cost reductions with regard to the contrast medium: a lower dose (0.1 mmol kg À1 body weight) of Gd-DTPA has been shown to be similarly effective (Knopp et al, 2003) compared to 0.2 mmol kg À1 used in our study and in addition, the expected availability of a generic formulation. Further cost reductions can be expected due to the increasing experience of radiologists with this new technique, resulting in a reduction of recalled cases as shown in a recent report ). This will be further complemented by improvements in routine analysis software, Figure 1 Cost-effectiveness acceptability curve (all women). Curve shows the probability that a screening modality is cost-effective for a range of decision makers' maximum willingness to pay per cancer detected. 10 000 20 000 30 000 40 000 50 000 60 000 70 000 80 000
Willingness to pay per cancer detected (£) Probability of cost-effectiveness XRM MRI XRM/MRI Figure 2 Cost-effectiveness acceptability curve for women with mutation in BRCA1 or with a first degree relative with mutation in BRCA1. Curve shows the probability that a screening modality is cost-effective for a range of decision makers' maximum willingness to pay per cancer detected. 10 000 20 000 30 000 40 000 50 000 60 000 70 000 80 000 Figure 3 Cost-effectiveness acceptability curve for women with mutation in BRCA2 or with a first degree relative with mutation in BRCA2. Curve shows the probability that a screening modality is costeffective for a range of decision makers' maximum willingness to pay per cancer detected.
together with continuing improvements in hardware allowing more detailed definition of the characteristics of lesions. To our knowledge, this is one of the first full cost-effectiveness analyses of CE MRI screening of women with high familial risk. One preliminary analysis (Tilanus-Linthorst et al, 2000) reported a cost of EUR 13 930 per detected cancer (d9511; US $ 16 716) (1 Ł ¼ h0.6828 EUR; h1 ¼ 1.2 US $ (06.02.2006)) based on a small sample of 109 women who were screened over a period of 4 years. However, their analysis was based on MRI unit cost of EUR 170 (d116; US $ 204), which is probably an underestimate of the real cost for performing contrast-enhanced breast MRI. In a recently published modelling study, Plevritis et al. (2006) estimated that annual screening with mammography and MRI combined would result in two additional life years for women with BRCA1 mutations and about 18 months for women with BRCA2, compared with women screened by mammography alone. The estimated additional cost per extra quality-adjusted life year was between $45 000 (d24 000, h35 000) and $700 000 depending on the age range screened and the type of mutation. When a commonly cited cost-effectiveness threshold of $100 000 per QALY was employed, then only screening with mammography and MRI combined was found to be cost-effective for women with BRCA1 mutation screened between the ages of 35 and 54.
Several UK studies comparing two view with one view mammography policies (Bryan et al, 1995; Wald et al, 1995) , or a combination of different viewing and reading policies at incident screens (Johnston and Brown, 1999) , reported incremental costs per cancer detected of approximately d6000 -d10 300 per cancer detected (costs uprated to 2003 -2004 prices) in an older population compared to the MARIBS population (Bryan et al, 1995; Wald et al, 1995; Johnston and Brown, 1999) . If these implemented interventions are considered to be an accepted benchmark for cost-effectiveness, then our results suggests that only screening with CE MRI combined with mammography of the BRCA1/BRCA2 subgroups is likely to be a cost-effective screening policy. However, due to different pathological characteristics of cancers in mutation carriers, different screening intervals and risk levels, comparisons to these programmes should be interpreted with caution.
Our study has several limitations. Firstly, because of the study design and the fact that a recall was initiated on the basis of the results of all diagnostic tests combined, we are unable to explore the relationship between the screening strategy that initiated the recall and the type and number of further investigations. We have found, however, that the frequency of FNA and ultrasound investigations would have been similar in each group; a further mammography would have been more likely in women recalled on the basis of mammography alone because the lesion was evidently visible on mammography and this was the standard and most economic technique. A further CE MRI was more likely in women recalled on the basis of CE MRI either alone or in combination with mammography (Table 4) because the study protocol provided for a follow-up CE MRI in cases where the MRI findings were equivocal and, in some cases, it was the only modality on which the lesion could be observed. Although this makes sense intuitively, it is highly speculative to claim that we would have observed the same pattern if this had been a randomised trial. Nonetheless, we have found that the mean costs for further tests per recalled case were lower in the mammography group compared to the two other screening strategies. In the sensitivity analyses, however, the incremental costs per cancer Secondly, we did not include treatment-related costs in our analysis but followed current methodological guidance, which advises analysts to use the same time horizon for both costs and outcomes (Ramsey et al, 2005) . Nevertheless, since screening will detect more cancers at an earlier stage, which is typically associated with lower treatment costs compared to cancers with a poorer prognostic index (Johnston, 2001) , further cost savings are likely to be realised with CE MRI as it is a more sensitive screening modality.
Thirdly, it is not known what monetary value decision makers attach to the intermediate outcome measure 'cancer detected' used in our analysis. Therefore, comparisons of the study results are only meaningful with cost-effectiveness studies that also calculated a cost per cancer detected. Since the impact of early detection on mortality and/or health-related quality of life in this population is currently not known, we were not able to estimate life years or QALYs gained (Plevritis, 2000; Dolan, 2001; Taylor et al, 2005) . We are presently analysing the study data to look at predicted mortality. Findings from this research should be awaited before calculations of a cost per life year gained/QALYs are made.
Taking the commonly cited cost-effectiveness threshold of the National Institute for Clinical Excellence (NICE) of d20 000 per QALY (NICE, 2004; Rawlins and Culyer, 2004 ) with a grey area between d20 and 40 000, there would only have to be an average gain of 0.65 (0.75) QALY per cancer detected in the BRCA1 (BRCA2) group and 1.4 QALYs for the whole group to demonstrate acceptable cost-effectiveness for CE MRI. It should be borne in mind, however, that this again represents an upper estimate since potentially lower treatment costs associated with screen-detected cancer are not considered in these calculations.
In addition to financial costs, there are significant psychosocial costs associated with MRI breast screening in women at high risk of breast cancer (Anderson and Walker, 2002) . In a subgroup of 611 women taking part in MARIBS, we studied acceptability, anxiety, intrusive thoughts and intention to return (Anderson et al, 2004) . Overall, we found that annual mammography and CE MRI are acceptable forms of screening for the majority of women with a family history of breast cancer; 89% reported that they definitely intended to return and only 1% definitely intended not to return. However, 4% found breast MRI 'extremely distressing', and 47% reported still having intrusive thoughts about the examination 6 weeks afterwards. Clearly, the psychological aspects of annual MRM needs to be taken into account in the overall evaluation of an annual screening programme.
There is currently no national policy in the UK regarding screening women at high risk using CE MRI. A recent survey (personal communication) of centres that took part in the MARIBS study has shown that, at present, almost no MRI screening is taking place. This is largely due to a lack of funding and national guidelines. The issue is currently under consideration by the NICE and their findings are expected in October 2006. The MARIBS group are now establishing a working group to make recommendations regarding the screening protocol which would be appropriate to use in a clinical service setting.
In conclusion, we have shown that CE MRI in combination with mammography is a potential cost-effective screening technique for women at high familial risk for breast cancer. Further research is needed to determine whether an early detection results in a measurable increase in quality-adjusted life expectancy. Anticipated technical improvements in MRI technology together with an optimised use in a routine screening setting suggest potentially lower cost for a CE MRI test than calculated in our study setting. Therefore, we would recommend revising the costeffectiveness estimates presented here as soon as new evidence emerges (Sculpher et al, 1997) .
